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106 ... Time lag adjusting circuit 
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(57) Abstract 

When a load capacitance difference including a cable line length differ^ice and a parasitic element exists between parallel data lines, 
the propagating time lag between data reaches a level hard to ignore. Therefore, when particularly high-speed data having a short period are 
transmitted, the set-«q> time and bold time for data fetching cannot be secured and data arc not transmitted normally. Since a data transmitter 
is provided wi& a circuit to discriminate reception without delay which compares the phases of a part or all of the bits of received data in a 
receiver that receives parallel data and a timing adjusting mechanism which adjusts the phase among parallel bits at the data fetching point of 
the receiver based on the results of tiie discriminating circuit, each data bit can be made to sinmltaneously arrive at the receiver. Therefore, 
the set-uq^ time and hold time can be secured evoi when differences exist in the cable line length and load csqiacitance. 
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m m m 

mmfsiy'-^^^m^ffommritMmmmz^^y'-'^^mmmm 
m^y'-^BimmmizMLxm^n^fsii^^miz^x^^tKu-DTtx 

X DRAM (SDRAM) *^^i^®^«$nTViSo C®J:-5 7i^t U i^X^AX 
15 5^-iS^©^ffiL©BRtt, /tU^Vi-;i'±© SDRAM 

***t"S. CCOt^. ;<^:U 3> h n-^ LSI fi!|{CjfiVi^^ ij ^rXJ. 
20 -;-.-±® SDRAM e, ©x^ ^^tti L <L . / ^ 'J n > h D - ^ LSI t!)^ 
Vi^^U^V3.-;l/±CD SDRAM3&^e)©x-^Mmb1r(t, «J ^ 
-;Ut^^U □> ho-^ LSI FBl©@a^fi;«)^^7i^o COTztb. p^^U 
a> hn-^ LSI 75^ Ml^i;^^ v:x-;U±(D SDRAMtJ^ ^©^-^J'M 
ttib^fTOJg^JCK.iaVi/^ U^v:i-;U±(7) SDRAM ^ (D^'-iJ'ic 
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z.ohrz^m^m^-t^rzmz. mx\t. 3-157030 ^^^c 
10 'f-'^^m^ikt^t:i^(Dmmm^^'f-'^m^tth\zm^Lx.^m. 

^Z.X. MaiLfc^^U z^T.^rAX^m-^n^^-'^My Vm 64 h* 

3(a)«> X16 t:*-:/ SDRAM 4 MJS^tfe-T ^ / ^ U ^ vii.-;i/T 

15 03{b)(i, X4 k*^y htH:^(D SDRAM^: l6MJgic-rS^^ 'J^>^ 

3.-;i/T?^S„ 0 3(b)«^^ U^va.-;KZ)H-®*^LT^ 

-So 

0 3(a). (b)«)Mp^^ 'J^:S^^-;P«^-$nfclf >SBg&fflViT*5 
T^-iS'ffi^DQi (i=0-63), U 3 > h O-^ LSI ^ SDRAM 
20 -^J'^^iitrlg^tlXm^h-r^fi^CLKj (j=0-3). :feJ;r;cSDRAM75^e.p^^ 
U □> LSI ICx-^S^^SgffiTI^OltipM^DQSj (j=0-3) 4 * 

ro^r^. x-iS'fi^DQi «64 If >>• Ka5§;5^^. S2p»^ CLKj ^fed; 

iXDQSj (i. ^n^*n i6*©x-^ia^<D®jx^amir^o 

£^T> S2p{i^CLK0 43cfcrXDQS0 tt^n^'tlx-^'m^ DQ0-DQ15> 
25 S£p(i^CLKi *3j;U:DQSni^n^'nx-iS^M^DQ16-DQ3K 

CLK2 *3ckD^DQS2 ti^n^tl^'-iJ'fS^ DQ32-DQ47, Sipfa^ CLK3*5cfc 
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0 3(a) ©p^^:U^v'*a.-;H?fi. SDRAM 

5 {zmmr^o -Ij, 0 3(b)CD^^:'Jtv3.-;PT«. SDRAM *5 16 
^tztb. mmmn cm U^vrL-;|/±T 4^iK^#T^ SDRAM 

\zm^^^mr^o ^rz. mmmnmnt. io©sDRAM;&ie>oai:^3 

2: 4 ^ y ^ © X- iS' t U T f^^ ^ -B: T ffl § . 
mat. O0t>'i-;P±0 F^-f ADRVd^ -r-^^i^ 

10 DQi(i=A. B. C) t'T-'^WLKlTh^<Drctb<Dm^mn CllL<Di<Lm^m^X 
fi^©EttiS:ff li,kv-A*RCV3&«»2p<i^CLK(Dteffl«r 1/2^^ (T/2) 

:iZX'. mmnmOl, 402. 403 H^n^nft-^ DQA. dqb. dqcchi 
:^<4ffiSr^8«)'5:7 U 411. 412. 413. AHit^tl^tim 

15 ^DQA. DQB. DQC. CLK A >;/ 7 7 , 421, 422. 423. 424 «K^'f 

Il> hU-^ LSI fB^WnxE^^fCffl^r^. 431. 432. 433. 434 

tt^>^-A{C*5tt^^m^©A*A*y7 7l?*0, 441. 442. 443 ttfi 

20 ^M-r^t'f-^m^ m(i=k, b. o tsip^^cLKswrs 

^AJi. 0 3(a)(7)ct^»Cl 5^^yy<7)i»'&fefeSL, 0 3(b)© 

Ti^^f^o^tztbo^mmm^^^m^ 3-157030 ^i;^^iciB«($n/t<k ^ tc> 
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]^(Dy U 7 y:7n^>:/ 401-403 T©x-^M^DQA-DQC tmmm^ClK 

5 (D&inmmt. v'y-n^zy (DXtnvyr 431-434 ^siiLX'bta^ 
m\zwi^\zmzfi^i)^^x^^. 

VffA^^X. K^'rA*<i:l/'>-A7p1©g2IS 421-424. f ?5:t>-^ ^: U 

□ > hD-^ LSI t)f^'e^)^i^:x-)vm(Dm^(D^xkm^&\z^i^'r. 

\im^{m)m^m^t^z.ti)^x^^o 

^fz. u^mm<Dm(omtLx. y'-'^m^m\zhu-=i>'^y'-^ 
^^m^t. hu-:i>if^-\^mmz^K}m^v'-:$^ thu-=L>'^ 
15 y''--^^mK)m^^±u^^^mf.'f'-:^^mm\z h u-z-y^^- 

^^mmm^t. n^f-y h&:mmmm^izt^mLx^m&i}iz^}iy h 

\Lv vnn-i]^ti^^^^ 5-75594 ^^^idi^^nTVi-s. 

20 

^fife^TiTti. 0 5(a) iC^Tck^f', 

S«{cttg2«l^?l< Cli^T'^/cCVim^ 501 d^#ft-r^. Z.(Dti^. S 
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m 5 (a) \z^Lrcm'c\t. x-^m^ dqa (dmb 521 njmcDmnjz 0 
7 7 533 (DXij^ma^. momncDXij/iy y 7 tit^x^h-^ < 75:0 

10 X^^^o :i(Z)«};-5 75:^'&. ^ 5(b) ©^-r 5 >^0(c^-rcl;-5 IC. 

■fe';/ VTvZfm^ (IDS) 551 .hiJ^-;!. Hl^r^^ (tDH) 552d«t t){cS< Ti^. 
MtdS 3(b)©<i;^lC, x-:57fi^DQi <hS2pffi-t DQSj ^^MtSi-S^^';/ 

i/x - iS' |g ^ 0^ <h ® ^i!if^^ © X - iJ' ^ ^ 0^ <h ® 5^- ^ © MIJS*^* 

n'r-^m^Wi(r^nm-^m^\.x^.'m^'T-^^^'mmzwm:m^f^^ 

25 2|s:^|q(Dg6t)«. ±IB©^^,^<£^^L. M^©^5.^ii5iix-i5' ©fe 
2llC*5ViT,M^Jx-iS'iBIIFB^©^igS:SM^^^^i^S:^«)fc^^^§» 
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ib<D±y hTyfmmt^-)i\^mm^m^-r^o z.;ix. 

•^^\z.7'-:$^mm\zm^-t^mnm(Dmmmr^m^f&wr^rzibiz 
15 \t. ^>ifmmmmit. mmt^v'-^\dy h<Dmj^mizft:^cx^ 
^>if^^^fr^:it7t}ixt^^o\zmmr^o 
^tz. zo)^-( ^>ifmmmmit. H^'rA^«yyrt, ^rz\tui^- 

7 N* 5" y 1^ , S fc K ^ A* ^ y <h 1/ V - A* ^ y © TbI { C ^ t-t e. n 

20 mz. K^^A^tigiffiL, Pi^~-/^^^^mt^±m2\z:y b&.±(Dm 

(DU. v>-ntimm^n'^-t^n(omw^tT^m^tLx. ±.umu 
^m.^<o v'y^ n^y:rmxwM(r>mn^m\^^n\mmxh^o 

25 mm(D%M^fs.m.m 

m 1 \t. nx^-( ^yifmrn^'nom 1 (D^mm(om.t^^mr 
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5 

0 *^§a©-||Jfi«^$^TX4 f-y hm:t>© SDRAM ^fflVife^ 

10 ^ 

Eii2tt, i^if*«j^©i^m$re^i-§ CUP. mm^(D^mo-m^^ 
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m 15 tt, 'jn> hp-^ LSI p^<Dmmmmmm^(Dm}$.m^^ 

5 mint. miGiz^LfzWimm^^^omi^^^ ^>^mr$>^. 
m 18 tt. >j3> hn-^ LSI (Dmmnmmm(DM:Wmy3im^m 

- ^ L fC^i- ttT* L <D T ^ ^ . 

20 

M2it.:^^m\zm^y'-^^mmm^mmLjzm i (DmmmT'$>^ 

^P^P-fe>yit(MPU)201 «!:p^t>j3>hP-^ LSI202, iJckD^^^t 
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•J (DIMM) 203-206 *i e>:^^$n-5. 

X- ©Mm L ^ t U ^ V 203-206 ±.<D^^^)^yZf 

T$>^zy>^ai-X DRAM (SDRAM) ;&?x-^^M^-rS A't^^cD. 

« SDRAM 210. 211. 212. 213. nxiOx-iS'm^SB^ 207 

Z.:L-^. SDRAM:feckrX7C^:U3>hD-^LSI lltt^SBf-S J: ^ {C> 

10 gS^iS'-r5>^yiiM^«l^'&trx-iS'Aai;b:/0'y^ 230. 233 ;6t^frt 
?>nTl^i^o 0 2'rtt^ ^ICMPU2D1 *5i;j;C;»t^ U □> Kd — ^ 

LSI202 ic, n^(D^'-'9Xd^ts':ruy ^ 231, 232 ;&^^n^en^it^n 

Ld^L. MPU201 ^Sckt/C^^U n > h n-^ LSI202 f^l^Of—'^^m. 

'^n'f-'^X^ti-:ruy^ 231. 232 $:^«U75:lri^^ U n> Np-^ 
LSI i5cfci;^t»e3l5CD-7< ;^Dyp-fe^y-y-$r^fflLTt)ckVi. CdT^. * 
^HJ^ / ^: U =1 > h O - 7 LSI202 <>: MPU201 rBlC^T'-a^eiitC femtCii 
fflpJIgTiClt Sr^bfcfeOT^So iS'AllJ:^>^O^y ^ 231. 232 

20 (D^ti^n(om^\t. t"-^ xmtjz^n y 230. 233 ts^e^jicf^CT 

U^T©iJiBJ-r«^^:U^vrL-;i/±© SDRAM i:^^:'J n > h 

• P"-5 LSI fBl©M^J7'-:$'M^#(D^c«6ti^tt;rcx-;S'Am*v^n-^ - - 
^ 230. 233 {CglLTUJ^-r^o 

25 (a) ttX16 k'-:/ hai;t><D SDRAM ^r 4ii^«-rS^^:'J^>?n.-;K^{?tJ 
T^O. (b) JiX4 k*^y hW:/}© SDRAM ^ 16 j@^«-rSp^tU 
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'^m^rc\t^m^^ ^y^f^mm-r^rzibiz. 03© (a), (b) {c^l 
251. 252 it. 'tn'enm 2 xMLrc'f-^xiiiti':fu 230 {;:ffi^-r 

m 6 tt, *5B^*jifflb^X4 f-/ hai:'3C^ SDRAM ^ le^SJ^SfeL, 

C:©^^ ij ^ 600 ^=E^J'^iya.-)\^m^(Dmm 

15 Sr^fflT57{»^ 0l3«n-®5^(O>lifig$^i5;6*){C^L^c:o 0 3 (b) «i:lt$55 
t^t, S 6 lC^L'fc^^:U^:'>*i~;U 600 T(i. -f 5 > ^liM^&ff 

01^601 SDRAM 'x©^^ DBS i (i =0-5). CUP. CDN. CR. CW. TBO. 

TBI fecfcOCCENj (j=0-5) ©SB^d^iiJn^nTli'g). ^fc. ^ SDRAM 

eiod^jiUn^tiTVi^o 

DBS xD-yiHiSS 601 fi^ DBSi Ht"-5o ;injcj;0, 

64 \iy K©x-3^{i#*;5^b>^^ U 3 > hn-^ LSI ij^^T^ 1 k' 
h^:, -?-0M-^>O^^^$tlTti-5 SDRAM i^M^LT, ^© SDRAM T© 

25 M«?k*'> h^i^TBi {\=o-i) tbrmtir^mm^^'D. t.rz. dbs^h 

-^IhIK 601 \t. SDRAM- >^^U 3 > hn-^ LSI FbIT^S'^ ^ 
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tim-o, ^^iz. ^y^mmotzmz %\iimtim^^nti^m\z^ 

S;{»i§j&i$r^-r^S^CENj Sr, ^ SDRAM tC m T S . ;i O DBS 5^ H - 3^ 

5 >hP-;i.- 7 \iV7.mnmnvy 7 lsi602 F*9^cm*i&^•rfcJ;vio 
iJAT. c:n^(D^tB^li;sT^;fcfe©DBS7'n-i5^iHij^^^>y(D«fife 

esj^. 0 7 <i:0 8 SrfflViT^§gT'5. 0 7 DBSi^^OxH- 
K^TafeS. DBSi ft-t©x3- K^fi, ;<^:'J ^:>'zL-;i/DIMM±-e<D 
DQ tr 0-63 {C^fl&Lfc 64 :^(D'f'-d^mn DQO-63 ©■etl-en7!>^ 

10 t*CD SDRAM \Ziin^ DQffi:^tr> 0-3 ©(tJ© £niC?*;& 

^LOmi \Z^h1tmX\t. m^.\t. DBSi=OOOOOO«64*0 
x-^'m^DQO-DQeS ©tfiODM^DQO ^jt^L, SDRAMO DQ tB 

:f3tr> 0-3 (Dff® DQ a:^fcf> 0 {3?ttlSLTli^o nmz. DBSi = llllll 
«^i^DQ63 ^Jci*L. 'J^Vi-JPS^CJSStC^'SEl^^nT 
15 ViJSli SDRAM15 © DQ ai:^tf > 3 fCjfct^SbT^iS, 

0 8 fC. 0 7 (Dv'u-)^m(Dmm^%^-t^ DBS 7^=1 -iS^lHlSS©m<*: 
6«)?5:i^^«S|«r^-r. 0 8 tf'T. 800 t LT^ tyc:/o :i7 

0^$nTL^?5:Vi SDRAMO (h^^r'J 3> h P-^ LSI <i: ©S^i SrtJ^T 

^:/o-/^T*So JJAT. m^(D^u>yi7^m\zmnomn^noffi. 

20 fi&©liSfc^-C^L^yD->^{i:3UTt)^< l^^tCtT SDRAMl-15 IZM 
DBSx:3-yi5IK*«figT^S. 
^-7 ©xn- K^j&^b. DBSi fs-^©±& 4 H-;/ h DBS2-DBS5•75^*^T 0 
(Dt^\Z. SDRAMO <h^tU3>l-P-^ LSI ^^*iiM^fT^®T, C:0 4 
ti^y hH^*LTife31 801 ^t^:it\Z^V) . SDRAMO ^rjl^-T-Sli^ 
25 CEN0 (802)^f^^T?#5oDBSim^©Tfe2k*«y h DBSO. DBSUi, SDRAMO 
\Z^n^ DQai;btf>^&il^T^*^^, ii^CENO tC J: 0 ^ ^-^Jl/^ tl 
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hA*-;7T 804. 805 ^:/M^T,DQtiJ:b t! >MJ^^i^TBO (807) . 
TBI (808) <hLTai:^;r^o 

7 7 811-814 tfffissii^-rs. :ic:t, ^>^mm^no^y'f^ 

m-Vit. CR. CWffi^^ SDRAM t^gRTfe^fflfSfcise). 0^L/cJ:lV\*-;/ 
yr^lft-LX^ SDRAM 'K^^^-r So 

^fo ^fc, 0inc, ^^^^jifflL-fept^ ij □> Ho-^ LSI 

P i:7 0<&^-r. 0 10 (C*5ttS SDRAM DRAM nTgU 1050 Atl 
-yuv^ 1020 *5J;r/ai*:/P';/^ lOlO^^^trXm^bT'o 1000 
*^e>«lfiK$nSo dCT, DRAMnT®i(lf^<&ffi^lIiJi§?LT:fe<„ 
15 DRAM n ygp 1050 frT H l/X A >y 7 7 , frxH-^?'. ^JT H 1/X 

^'E^in^u^hmmz^^^T^i.. y'-^xmijzfny^ looo^^n-L 
^ntz. n -mr vu7.<D^,^iz$>^:^^i)±)i(Dm^^. ±>x7> 

25 DRAMn7SI5 1050 (Dpt^ •JF'q^^ji^ftf^T'fo. frJ H UX*3 J;L<^J 
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0 11 {C:fett5/^:U n> hP-^ LSI t U □ > h □- ^ □ 7 

> hD-^n7gi5 llSOtt, MPUInItt I/O-r >^7x-X, y'-^/T H 
UX^gllsIK, ii?P«:/^fg^l§, *s«tat5^~^Ay y'T^.kD^a:-!.. 
/ tU P> hP-^ 11735 1150 ©»f^*fai#fCUi^LT:fe<o 
10 MPU*^ P^^rU n > hP-^ LSI ^ai;T^^7 K I^XtC^tJ&f -5/^: 

85 Ii50tt;*:©i:-5{c:iifp-r5. 

x-iS'Am:^yp^;/^ 1100 ^ift-Lxmvij^i^mM-^nrzT \^uxt 
15 mf&^m^^xm^L. ^^:u ->xxA±T(Djti£:rs7 h i/xic^gir 

:^yp^;/i' 1100 <&iii;T Cine. 0$ij^m^^m:^f^. ^fc. mm\z. 

<h # (:: t U *i ^ 7^- iS' $ nx < S e. » X- A:^ ^ p ^ 
1120T;iO7'^iS''^^{iUv • 7 Hl/X^miHlK, MPUlpjtt I/O 

pt^ij3>hP-^Il7SB 1150|^CDx-i$'fi^fflA'';/7 7tt, Co 
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0^:^\zMvx. ^ti'eti(Dxmt:fny i7 looo. 1100 ic, mmn^m 

(1) SDRAM, ^"E^J n>hn-y UKDXmtimnt^mm^yny ^ 

0 10 ^&fflViT SDRAM (DAai:^ft#<h, AtB* :/o 

1000rt<Oi^|5lK:/D>y ^©^tgSrUiBJ-r^. A:^fi-^TB0. TBI 
U □> h n-^ LSI ICck 0 m:^$n-5 DBSi (i=0-5)ft-^$:, DBS x 

^^^t)-B-lCct 0, iS^-r ^>^mmti^-V$>^ SDRAM© DQ<i^tf>^^ 
T. 

A*m^CR. CWti,;<t U n> hD-^ LSI iZ^i) mtf-^ti^ CR. CW 
DBS5^Zl-yi51ifSrt©A*'y 7 7$r:frLTA*bfc(i-^Ta&So 
20 ZZT. {i^CR="r« SDRAM*^tti:^-r-5x-^S'*^t U n > h 0-7 
LSI ±i?i^«^-ti-s<fc^ps-r^^:- \^iZ$>^:it^^L. M^CW="1" 
^^'J =i> hO-^ LSI :*«ai;'3-r^X"i5^^ SDRAM ±-r!pl^$ii:§ 

25 CENi (1=0-15) {i^fi, SDRAM (DDQfi^?&?, ^< ^>Cfm^O)rz 

^\zmiiitnx\^^^i}^^^tmnx*$>^o 
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CUP. CDNM^^ffltiT SDRAM ©ilMa^SlHlj^S 1006 

m.ui^x^^muh. nj^gjgisigs 1001-1005 (Dmmm^m^^z. t \z 

5 cfcOT'-i5'm:^©i$'<$>^glSS:fT-5o CUP. CDNM-^O^aiitfiJO 

^T0-^^. a 12 ic^-r. 

*^)tf ^*i^^7U «y 1011-1014 2:l!if^$-fr5)t8e> 

O y^mmOOi <D^-( ^ >if^. nl^jiMlHlifS 1001-1005 
10 T^^b^-ttSCitrct Dfr^o C:(D^JT«, SDRAM ©nl^iiMleliJSWii 

^iKSc 200MHz (DigSTx-iS'eMSrffV^, Rl^iiMlHlgS© 
^;»Cii]i^S«Sr 1 5ns tf^^-^, 1 SPg^J-cDilMiiS 

a:tt*5 78ps tis.^. U4±*i7'-i5'Ui:^yo lOlO ©idf^T^So 
15 — x-iS'A^^yn^^^ 1020 {C:feViT, ii^ CW=" 1" ©Jl'&tCltd:. 

pt^'j n> h p-^ LSI >5^?>jiai$tifc7'-37^i^iS2p^^-e^§ 

CLK®fi:ffiS:|^«r^J^!Hll^ 1026 tlJ^Olt^LT, Jtl!^^:^Srfi^ 
CUP:feJ;t)tCDN <hLTp<^Ull> hD-^ LSI 'vSimTS. 

m 11 ^ffl^iT, p^^rU hD-^ LSI ;!i«Atti*-rsm#<i:. 

•t^o DBSi (i=o-5)m^tt, mmn^^m^. ^>'^^mmr^i(i 

Tli, ^^'J ti/i-;i'DIMMO;0^e> DIMM3 ST, iSXZS^^-^mndQQ 
DQ63 ^X' 1 \iy hr^M'A^^ ^ > tfmm^no fzib. ZOM^ 

25 ^^^r^ti^y'^m^imiz^r). dbsi M^^fpfig-rSo 

CR*5.fc([;CW{f^}i, SDRAM <hp^^'Jn> hP-^ LSI O^-fe, t*"^ 
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/CSi (i=0-3) M-^(i;< ^ U =hz^ :x-)l^^mU-r^mnX'& 0 , 4 *ttJ 
5 DQSi(i=0-3)M^«, x-^S'«^lliii^©Si|Sm^<htT, SDRAM *5 

'f-^m^tthizmm-r?>mnT$>^, s^ft^DQso. dqsi. 

DQS2. DQS3tt, -en-^^tl^-^S^m^ DQ0-DQ15. DQ16-DQ31. DQ32-DQ47. 
DQ48-DQ63 Ot'-^ 5ljJ.*®S2p-Zf ^ 5. 

10 ^DQSi <hx-:s^«#DQj ©feffis: 1 m^Mr-om'Ammn^m^ im 

TJtiS5t-5. [HlSp2f»J^llI?S 1126 0 12 ^r^LfeifeSMilJO^T^C^!£ 
fi:ffiJtt!!5CDifem*M^ CUP. CDN&fflViT SDRAM^jHai-r-S. SDRAM 

-is. fi^ CW="r©«^{3tt, 5'-iS'ai;^yp>;/^? 1110 {C:fetiT 
15 SDRAM*^^i§iai^n-5#^CUP. CDN^^fiL, iiMSiiSlHlK 1 1 16 ft 
<^>ji]S»WvXi5'&iiM-rSC:i:{Cj;0, pJ^gjilHlgS 1101-1104 
Uy^mt!<D^-(S.>ifmm^nVo SDRAM tI^:^{C> ^^rUzl>hP 
-7 LSI Tt>pJ^ji]ilHl?S0PiMtt. 6 t*«y h 64g|5gi:L;to ^ llfC 

^i^tc'ss^mmmm 1101-1104 t&:mmmmy vzt-yuv^ \\\\- 

20 1114 fl, -en^nie ti^y h^)-ro*tfcTEiBbT^'5;{>t, 

x-i$'^^64 li^y h^T©^^0 «y ^ A*{C*f 6 t*>y h^pj^jl® 

■^mx^^< 5 >^^M^«[«, iiS»^^lHlgS<!: Bj^ji^HIgSlc^ 0 
25 ^^^nT^iS;i«i:7&^*^;5^§. 

0 13 \z. im.mn(n>w^mMm.m^ 1006 
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1300-1303 t^^L. M^CUP. CDN t d; 0 ilPM^^tlS 2 ii7 

fi^DQ0(7)fej6©jiM*iEti^vx^Tfes. mmz. m^ZfUy^ 

5 1301. 1302. 1303 ^tl^tl^^DQl, DQ2. DQ3 fe^iiMMfB 

h)*^^n^n 1310-1315 fcm-r^.jiM«i2iiws^x^ 1301-1303 
idoiiT*), mmmmmuz^T.^ mo tmrnzm^-^^^rctb. 

CS. CENi <^fflViT, CTEi=CR-CS-CENi -h LTf^figT# -5. fi"^ CTEi=" 1" 

15 ^^^-rs. 

^aiAfi, m#TBO=TBl="0" SDRAM DQO 

d^iS'-r S>^©$iJII^^<i:LTa*?$n-5. ^©t^. UPi. DNi(i=0- 

3) m^(Do-^. m tdmmn(DPf.^imnmmc\}?, cm tmm-r^i^^ 
^ u y ^ mn ciK <DiL± OX' cm='' r ^fcitm^ m=' I" 

20 \z. "T-^mmiQQ C)jiMfil21tI/vXiS'dW >^ 'J ^> h^fctiT^^ 
Up^>h$n'5o C;iT% fiii; 1331-1334 tt, TBO. TBI. CUP. CM (D 
^ M ^ 31 J? ^ T V v-5 t ^ {C ft' Fp^ 6<) « JE ^ ffil 
ifemfiC 1335 (C||<iii^TS;tJ?)©®{itT^^o 

25 ctD^fiKL. :;^o^y;^ ISlOl^OgB^ 1321 *5 J:lK 1322 fi^i^ CTEi tm 
mi.. -^Uv^ 1311-1315 I^TSB^ 1321 ^^JS 1322 frffi^T5@ail«, 
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^n'enm^^•r^. ^tz. -/ny^ 1311-1315 \z^n^ imy^j v^v 

^>n-:?INVO. INVl^llc. 2fg-r^^»M©S;5:-5^« C0-C5 

n^oMosx-r «y5^swo-sw5 mmmm^ui^x^izm^-^nrzm 

10 bO-b5TiBia-r^il<!:{;:cfcO, -f >A*-i^ INVO ?>-f >n-^ INVl F^l 

u 7. ^(DmhQ-bsi}i±T'o' (Dm 0mmmm ton. most. 

5^ SW0-SW5 d^ifeT^ ^ii OA'-:?' INVO ^Jt^Wf^ 

'Am(D-(>;^-:^ mi(D^-h^mrzn-ci^r) . -f>n- 

J5 ^ INVO t INVI rBl©gMl^^^tt^M<i:?5:-5. 

U-vX^WfiSbO-bSTjt^T'roi^^jiMI^F^ t63«, MOS X 

^^^G^-r >A-^ INVI ©y- h^mt Mos x-r ^^/^^^n-tx 

^g^TS ee^^M^fn (C0+C1+C2+C3+C4+C5) t«eoT, ^» 

20 coUcfc^jgiii^^&A t t-r-sxi:, >n-^ mvo t m\m(Dmm 
mm\tmiz-c. t63=to+63 a t t^-s, 
m 15 ;<^t>j n-> HD-^xsi no)mMM,mmm^ me ©^fig©- - 

-09^^Lrct)(DT*S. x-^m^DQO;{)ie> DQ63 *lr. |W|— lUggcr) 
iNIOigb(J: tT#lfife^nTli'5^c86, 0 15 \Z^\^^Xit7^-:$^ DQO 

25 fflojiii«iisiHigs DCRoo (D^mmi\:\^rznmmm^^L.m<D^-!$' 
DQ01-DQ63 m(Dmmmmmmm dcroi-dcrgs iz-Di^^nt. m^mit 
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<^>l2i&S:#lll§bT^§o ZfDy^mQ, 1511. 1512. 1513 tt-€-n-?^n, 
pC^rU^rVi-JUDIMMO. DIMMl. DIMM2. DIMM3 ffl ©jlMM^IEIfr S 

mmmBituz^x^r^^o mmmm^uz^x^ mo. isii. 1512, 
5 mmmm\zm\f^^o mm\z. x-^m^oqi. dQ2,'"(Dmmmm<Drztb 

^)^i^=L-)V (DIMM) 7.P h ©V^-fn*^ t^m^nTVi-S SDRAM \zm 
^{CJtLTDIMMXO>;/ h {C^I^T-B 4 O^ajSMIBIt 1510- 

1513 ^i^-D. mizommmm^ui^x^ im\z^n^nm 

6 k'^y h(0 2mTy:fy^>t!^>^m^ 1510-1513S, 0 15 
t?ttbO-b5 ©^tbT^LT^'S. Uz^X^m^^Wt ^mzit. 
15 0 7 (C^L;^ DBSi fs#©xD- K^fCtJ^oT DBS0-DBS5 ©ffi^Hd: 0 
7^-iS'fi^DQ0-DQ63 ^MlfiL. ^^ClC CSi (i^JC^D MOSX< >y5^ 
1520-1523 $:|iKLTDIMMXO>y hlC*r{£;'r^ iS^ ^ji^T-S. 

;i O LTpt^U^:va.-;Ui:x-iS'm-^DQS:S*5IUvSDRAM;&^e>©CUP. 
CDNm^*$JtTUv7.^ffl«: 1 hr-D-i >^ U / > h^3t«x^^ 

20 'jp^>h-rs. 

Sfc. 0 inc^LfcpT|gjijlIil?& 1101-1104 CSim^fwckOS 

j^^nfc DiMMXP H©ji@a"bo-b5 ^n^*n#Mf ^^'J 

□ > hD-^ LSI l^(DpI^ji}ilElgS 1101-1104 Ji, ««J;1(^, SDRAM t|p| 

14 \z^brzmm(D-5i^mmm^^m\^^tntj^\^K 
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»J|l^i^DQS^ai:^LncVi SDRAM 4 }dy h (Dy"-:^ m^^mmV. 
;in?r§^-rS0«;*^ Un>hD-^ LSI i^cttTabSA^e. 4X1=4 

LSI«, x-i5^m^ 64 If hSrSimL, ^fl^^mr ^(D\i.^ {^-h^^ 
5 ^30p(tU^va.-;i/fc:^i^^nfc SDRAMT*S:*^e., 64X4=256 -t 

10 S«l©©ai:^A-/7 7leI8SSr CMOS^fietCf PMOS h^>v 
20 ^WL^WL-tz.}i\z^n^Z^nMM.K(D^m\z^^-t^. $e>{c, X- 
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m 16 m 10 \z^i>rc sdKmp^ommmMmf^ m6 (D-m^m^ 
-'m\zi:^(Dy'-^mnt(ommn^^ffoo m^autmm^ 

{CJ:Oii^$n55'-:5'fl^DQ0-DQ3 (DJ^O 1 Ify hT^S, m 7 \Zm 
bfcxn- HS2r#figTntf ,0!l;l«fg^ TBO. TBI ?55.TB0="1". TB1="0" 

^m^(omm^iEmzm^'r^rzt?)\z. iii^wfsi^itmmm^ au m \z 
15 -feu^^ 1601 (Dmmf^mti3i\immum^m^ 1602 ^^alt^js 

<„ Sfc, 1602 (D^ffiilMlHlgS®f^t>f3l::, «ip{i^<!:5='-i5'fi^<!: 
i5So fS.^. fg^PHI «8n^DBx. DBy ©ft^Sr, ^©{Cllll^^|^37'f 5 

ta^^O®^ 1603 'i^iii;T. g5,^ Cy l;:^^-r^o CICO^M©:^ 
^KTtt. -^jiM tad^SiP^^Cm tx-^S^fi-^DQi {i=0-3)(D|^« 
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-h^^mhut^^mM-r^o m 170(a) (b) (cj^ajccfev^T, mmn 

5 ^Cx. Cy. DA. DBx. DBy tt, ^tl^tim 16 iZiii-f ^m^nX^^LtzW 

j^^onBizmj^r^o 
mm (a) itmn dq (D&.mAm^ cm ct o ^ te : m.^ da t 

O^i-^H, ro.^Cx-e©M^J;D t> te;ettfeffl*«#<, ^©.^ Cx. Cy 
T^Dj^Sn^^^d, ii^^DBx, DByTtt, ^mx^LTcmM t (Dm 

10 gg ta<t<T tCcfeViT, Iriftlt) 0 

l^0(b)tttt#DQ?&t<I-^CLK2 t\i\immr^m'^: 15 
,^DAT©m^fi, liSj^ Cx J: 0 t)iS[/jN^PBl te Aclt^ffij&^iiVi, 
^/M^Ph^ te«jiM tactDfc/h^VifeOii'r^o ^Sii^ Cx. 

CyT-liO&SnSffl^«, §5.^ DBx. DByTtt, LfcB#^J t O 

15 ISH ta<t<T tC:feViT. ^tl-^ni. Q tfSi^o 

mm (c) (im^ clk2 f)^mn dq «t o : 0,^ da to 

mm t <Dmm ta<t<T {c^jt^T. li-rnt 1 .tj^s. 

20 E;L±0 3 y-X^n-e'tlfCO^iT. ^^J t ta<t<T ©IBH© t# 
iC^OE^nsm^O. In^DBx. DBy tC*5ttsm^t>ii:«M^oTti 

^ "5 -o. m ^it. mm^'- h nor > and \z^d. mM^n ciu j:- - - 
0 fe^viJi^{3(i. m^cup t cDN©^n^n<&cup="i", cdn="o" cm 

25 ^ciu tm^mm-r^m'^iziit. cup=cdn="o"«!:l. mnciunj^mn 

DQiO CUP=''0". CDN="r CMmti o > ^ ^m^l^^-^i: 
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m 18 it. m 11 T^L/5:^^:u 3> b o-^ LSI n(DmMn^M^ 

A:^m-^©iij^i^PB^M^;^<f fcJ6{c:, n^n^m'^ 1810-1813 (ciA:^ 
DQSi (i=0-3)m^^, ^^:'J ll> ho-^ LSI F«9©a«jim^ CLK 

{c^tLi^^^its. j^ic. ^m'^niznvx^-^m^m^nm-^ 
v^^ m\\zi:K>m^\.. mts^mn\zw^m-^^^mntLx. x-^s' 

m^DQ0-DQ15 7a:<i:fi-^DQSi tC^JfSfS IB^Ox-^S^M-tO^ ^7&^?> 1 
*€:)3'J©-feU^i$' 1802 HctOjl^T^^ct^tcM^-r-So {iL. -fe 
1801 CLKli^&il*^LTli^t#(Cfi, •fel/^^iJ' 1802 tt DQSi 

nmz. nmmiE.m^\%\^-mz(D\h-hmn\z'D\,^xh. saw^^ 

tf o T VS -S^m ^ HI r S .t -5 \Z. ^V^^ \ 803. 1 804 ^ ^ L T CUPr 
Zmm^<r>Umz^mtho :i©0ilT®-fek;^^ ISOS. 1804 (DM^(i 
^ttiifetC. fi^DBS4:fecfcr;DBS5Tab'5, dCT'. CR-" 0" <Z) <h 
25 12 TO^iljiDtl CUP=CDN="0"«h/j:SJ;^, -t ^ 

CRfi^^Jn;i'5>{)\ 16 iiiHi, ^iJm^\znLm^ zy. 
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5 mt^o 

^t'j:3>hD-^ Lsi^?»si|6fi^cLK ff-^mndQ^mm 

b, SDRAM rtgl5T4fig-rSSip^i^CLK2 ^x-^S'fi^ DQ ^ it tj^f 5 ¥ 

10 ST, U:3>hP — ^LSIsS^^p^tU^v^— Jl^DIMMO'xOSji 

m:^® SDRAM 'J^:V3--;UT^i, CSi M"^ Id ck 0 ^ U ^: 

v;l-;UDIMMO ^S^LT, DIMM0±© SORAMOTfi^ CLK2 tM^DQO 

w^'-r ^>^iissrff -5, m'Am^ciu tm^mi. dq2. dqs 

15 (D^-r 5 >^iiMSrffVi.^tCSDRAMlTM^CLK2 tffi^DQ4. DQS. DQ6. 

mi(D^-( 5,>cfmm^noo mm\zLi:, soRAMiscm-^cm tm^ 

DQ60-DQ63 (D^^ 5 > :J^ilS^i^T bfcl^,^T, DIMMO X^(D^^ 2. >if 

mC^mX. CSi U *>?jl-;1/DIMM1. DIMM2. 

20 DIMM3 ±<^x-iS^^^DQ0-DQ63 {wCX.iT, S^M^ CLK2 <h©^-r ^ > 

:k\Z. 0 19(b) SrfflV^T, SDRAMj&^e.^^ U 3> hn-^ LSI 'xOx 
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^tz. mmtcot^Mit, 'J n> Ko-^ LSI F*ii©ji^tclS^,-r. 
m^it. >^'J n> hn-^ LSI nmt>jg(^i;<^ U^:v'jl-;KDIMMO) 

10 ^fc,S2p^^S:^{CU>'-A*T£b^p^tU3>hO-^ LSI 1^®^ 

ipM^cLK ta^-rnti, #^^:u tv:i-;u«s^m^DQs sr^iaiT 

<i^DQS0-DQS3<&, ^^•J^:>?;l-;UOXP>;/ h &Mfet3jlIMiJ:»2p^^ 
15 MttJLT^oTt). SiPM^DQSi (1=0-3) tt. >^ t U n > h D - ^ LSI 

\z±xmmr^o 

:kiZ. 'J tv^-;l/±(D SDRAMfCOtiTlS^*:. DQS t 

X-^^g^DQ SrUffi^fc^ii-S.. dO^T'H, S^P^^DQSO (I-T^-^^m 
^DQ0-DQ15^. Sipm^DQSl DQ16-DQ31 ^ . «ipm^ 

20 DQS2{c:7^-^{i^DQ32-DQ47 ^,Sipm^DQS3 (^7^-^^^0048-0063 

::o)mMith. >ii-i^Lht^xoMmn\Z'Dw^xnoiii'W\ti3iV*o 

ik^mmt^tctbiz. m^immiif3\zm^2:^(Dm^\t. ^<oo%(d\ 

25 *©OQ«^S:ft«^-ttT»M^OQS t(Dmmt^ffof^ii^n\t. 

nmtr^mn'^-^m.ibtz.tifix^^. 
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DQ0-DQ3 m^DQSO iZMLrmMit-^'^^mH^^o 

c(Dm,'^'vitmz. fi^DQs ©^^ u ii> hD-^ LSI p^^ommm 
5 nciK-^(DmmititnThm^mtt^^x\,^^rz&, dqso-dqss « 

iiji*':7>^©MT^o, 6 \iy lommz^mLrcmm^^LT 
mmmit. \f^'rn'h^mmz2\zmMVT$>^o ti^. miza. 

m#/cs it. DiMMo ±© SDRAM $ > ^mM^^tM^m^/cso © 

i5^"0"<!:}^0, a^^i^/CSl-/CS3/&^"l" t;^oTVi§. ff^ DBS0-DBS5 

ji, u □> ha-^ LSI i)m'Amiii-t^^< y^mmon^Mv 

h©il^ffi^T*0, (mt) 6 tf>y hS: 10 iilgcT^Lit. fS^ DQSO- 
15 DQS3. DQO. DQl. DQ2 U □ > K U-^ LSI ©ISISfflJ^lHllJSitW 

^©m^Sr^LTliSo 

20 ^-f. ^'T AXO^y h 2 {:::feViT, U3>hn — ^ LSI ©l^^fij 
^lHl!^-e. DBS m^TMJ?^n5x-^5^^I^ DQO DQSO <&it 

l!^T^. ^©^m, •7^~^m^DQ0 ©^WjltlT-vV^ C tf)*'t>i!)^^(D 

iS'^ AZD^y h 3'r<i^CDN='ri& SDRAM^lRlttTitMT-5. 

DBSm^TMJ^^n^ SDRAMOfc'ttJ&^'^flLT, x-^S^fs^ DQO 

25 mtix\^^rzct^^r). m^mo(Dmmij^>-$'^ Z2t^'^ 31 ^^x^^ u 
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CDN="l"Sr2l^rSo SDRAMO \ti3^>^^ 31 jO^ ^ ZQ^y^^ U ^ > 

M.fsi-^nrzrctb. 'affiit$S5i®m*uup=cDN="o" t?^o. ^i^DBS7&w> 

^ U pi > h ^tlTx-^m-t DQl iSipffl^ DQSO ©JtlSSfC^S. 
£(T. iJ^'T A7.P>y h 8. 10. \2X'(0mmn^iZ^r)^ 

^•^^m *t»2!im^DQso J: 0 t>fiffl7&^■r■r^-evis;t^^){c. sdramo 
10 Tfix-iS'fi^DQi ©iiM:^3':7>:5^ mMj'^y^) ©ffl^if^j/h-r 

^ DQSO © n « >6t # ^ n „ 

^ -5 L ^ li^ll 0 f ^ T O ^ ^ U ^ V i - e> ^1 m 

$tl-5t-'^Tff)DQji^fCOliT. M-^DQS t^tU hn-^ LSI 

Lx-mm^ t<D'^. u yx^Ami^^\zm'^t^mmxn-ox. 
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/ 1 ij n > h o — ^ Ls I *i SDRAM ;^rS] {c © ^^j-eii $ n ^ 

(i. ««J;i«. 7 K^7.fi^&fflViTeM-rSZ:i75«T^-5o ii^, SDRAM 
K^vXiS'SJtOOT, ;i©t-HtLT, *IIJfi«fiJ(DCR. CW 

M^-cfg^$n-5t^|g$iijo^Ts;i<i:*5iatgTi&'5o m^it. cr="i" 

© 6*<&m 1 CD^ig«a|(C;}3tt'5<8#DBS0-DBS5 ;^t*{3f!lO^T, SDRAM 
I^T^KDm-t^x:^- HLTffllin(fJ;Vi, CUP. CDN IroiiTfi, 

® eMjo^^-s t:fs.^m. iitntm 7L \t DQ l 
CUP. CDN <hLTfeffliiS^<h7&t-r^s. ii®cfc'5{c-rn«. if^tiB 

S»f /cCt)-^ , M^Jx-iS^fS-^SrSMf ^ 1/ RCV 

^iei?s 126 ^1^-^, M^j7^-3'<£Mm-r'5 H^-r A'DRvj^tiS'-r 5>^ii 

25 H 1 ©^JS««J«. ^ t 'J h D-^ LSI <i: SDRAM T&t^gstc 
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jh^(Drzib(Dm^^^ CLK_R t. y'-'$'ISLjL^(Drcib<Dy U yfyuy 
ICJ;0, l/v-A'RCV©7'-iS'lC3^^^CT'(DM^Jx-^ 121-124 

10 -^rtt^^o 0 1 x'it. -^^mmm^ 101-104 j; o , ^^-iJ^M^co^ffi 

?£^*S7U y7P^;/7' 111-114 HA* $n5S2p^i^CLK_D OrJ'-f 

^>'!fmm^no:it%^mx;^^o 
^Tz. m\x\t. T'-^mtKDfztbo^mmm^ciiaj) t. x-^sio 

15 CLK_R^S'J>«?©<i^<hLTIB^bT*'Sd^, Ml 

©*SS««JTai^fcJ:-5 tl, K^-r ADRVttS2jl<i^CLK_D Sx-^S^fl-t 
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